. Prostaglandins E and F (PGE and PGF) are vasodepressor and vasopressor lipids, respectively, that are present in many canine tissues. Prostaglandin-like material has been identified in the plasma of dogs with endotoxin shock and acute systemic hypotension but specific identification of these substances has not been made (2, 17) . The purpose of this study was to determine PGE and PGF levels by radioimmunoassay in sequential blood samples from the renal and portal veins and aorta during endotoxin shock in dogs. The influence of acetylsalicylic acid and indomethacin pretreatment on endotoxin-induced PGE and PGF reIease was also studied.
An analysis of these experiments forms the basis for this report.
METHODS
Adult mongrel dogs (average weight 23 kg) were anesthetized with sodium pentobarbita1
(30 mg/kg iv). Each dog was observed during a control 30-min period in which average pressures and CO were measured and blood samples for arterial blood gases, VPRC, and PG analysis were drawn. After the control period purified Escherichiu coli endotoxin (Difco Laboratories, Detroit), 1 mg/kg diluted in normal saline, was injected into the PA. Pressures were monitored continuously. Blood samples for prostaglandin levels and CO measurements were obtained at 15, 30, 60, and 90 min. Arterial blood gas and VPRC measurements were made in the 90-min sample. Group 3 consisted of six dogs given endotoxin and acetylsalicylic acid (ASA).
Powdered ASA (Merck & Co.) was dissolved in 5-10 ml ethyl alcohol and diluted in 40-50 ml normal saline in three experiments.
In the remaining three experiments smaller volumes of saline (20 ml) were used to avoid the small precipitation of ASA. One dog was given 47 mg/kg iv as a slow injection over 5 min before the endotoxin was injected. The second dog was given a 4-mg/min continuous infusion for 90 min beginning with the injection of endotoxin.
The remaining four dogs were given 4 mg/kg iv as a bolus injection before endotoxin and 4 mg/min for 90 min as a continuous infusion beginning with the injection of endotoxin.
Group 4 consisted of six dogs given endotoxin and indomethacin. Powdered indomethacin (Merck Sharp & Dohme) was dissolved in 5-10 ml phosphate buffer at pH 7.40 and diluted in normal saline. Each dog received l-2 mg/kg iv as a bolus injection into the PA before endotoxin, followed by a 90-min continuous infusion at a rate of 1 mg/min beginning with the injection of endo toxin. Hemodynamic measurements and blood samples for arterial blood gases, VPRC, and prostaglandin analysis in the group 3 and a animals were obtained according to the schedule for group 2.
Sequential changes in PGE and PGF for each series of samples were examined for statistical significance by analysis of variance and the Newman-Keuls sequential multiplecomparison procedure (27) . The assay values were assumed to be lognormally distributed. However, for the purpose of illustration the data are expressed in terms of the mean value of the raw data & standard error (SE).
RESULTS

A comparison
of PGE and PGF levels between five control dogs and eight dogs given endotoxin is shown in Fig. 1 , A and B. In the control dogs there was no significant variation between the means of any 90-min sequence of samples for either PGE or PGF, regardless of sampling site. In the dogs given endotoxin, PGE levels in the aorta did not change, whereas PGF levels tended to rise slightly but did not reach statistical significance. The PGE and PGF levels in the portal vein were both significantly elevated at 15 min; thereafter, PGE levels tended to decrease toward normal, whereas PGF levels remained elevated. The PGE Thereafter AoP, PVP, and PAP remained near control levels, whereas CO returned to control level and then decreased again at 90 min.
The blood gas data and VPRC values for each of the four groups are shown in Table 2 . In the control dogs PCQ and VPRC decreased over 90 min whereas Peg and pH remained constant.
In the dogs given endotoxin PCO~ and pH both decreased whereas Paz remained constant and VPRC increased. In the ASA-and indomethacin-pretreated dogs Pox was higher both before and after endotoxin than in the other groups. In the ASA group Pcoz was decreased and fell further after endotoxin whereas pH was increased before and markedly decreased after endotoxin.
In the indomethatin group PCO~ did not change and pH decreased.
In the ASA group the rise in VPRC was comparable to that of the endotoxin group whereas in the indomethacin group there was only a slight rise in VPRC after endotoxin.
DISCUSSION
The results of this study indicate that PGE and PGF are released from the kidney and mesenteric organs during endotoxin shock in dogs. The validity of these data is dependent on the adequacy of the shock model employed.
In this regard the hemodynamic alterations and changes in blood gas composition in the endotoxin-treated dogs correspond to those reported by others (10, 13, 19, 34) . A bi- (3, 7, 12, 14, 24, 28) . The extent to which PGE and PGF influence local vasomotor tone and blood flow in the kidney and mesenteric organs before and during cndotoxin shock is difficult to determine from our data. In dogs, exogenously administered PGEl or PGEZ decreases vascular resistance and increases blood flow in femoral, brachial, mesenteric, splenic, and renal arteries, whereas PGFZ, increases vascular resistance and decreases blood flow in these vessels (5, 6, 23, 26) . The possibility that increased release of PGE and PGF reflects their influence on local vasomotor tone cannot be proven from our data. Either vasodepressor or vasopressor effects could prevail since both PGE and PGF are released in a similar time course from the kidney and mesenteric organs. Inhibition of the delayed hemodynamic alterations by indomethacin corresponding to inhibition of PGE and PGF release suggests their possible role in this regard. A direct pressor effect of indomethacin on systemic arterioles cannot be excluded, however, since aortic pressure was maintained at a higher level in this group than in the other three. In contrast, the dose of ASA given failed to block the hemodynamic effects produced by endotoxin but did inhibit PGE and PGF release. It is possible, therefore, that ASA and indomethacin block the hemodynamic effects of endotoxin through inhibition of the vasomotor activity of other substances such as histamine, serotonin, catecholamines, and bradykinin (22, 29, 30 
